Supplementary Figures
Supplementary Figure DR1 . The Mundafan paleolake basin with the study sites (section numbers) and the Tuwayq escarpment in the north-east on a GoogleEarth image 2010. Table DR4 ) was dated to 9.8 ± 0.5 ka.
Supplementary
Supplementary Figure DR15 . Radial plot of dose recovery test (sample 06 from section 22.6). The recovery ratio is 1.02± 0.02. Preheat and test dose preheat were 210 °C for 10s. Supplementary Figure DR18 . Cumulative light-sum curve from a total of 300 single grains from sample 46 compared to "calibration quartz" showing that only 3 % of the grains contribute 85 % to the total light sum.
Supplementary Figure DR19 . Radial plots for D e distribution analysis. The equivalent dose for a grain is read by drawing a line from the origin of the y-axis ('Standardized Estimate') through the data point of interest, until the line intersects the radial axis (log scale) on the right-hand side. The measurement error on this equivalent dose is obtained by extending a line vertically to intersect the x-axis. The latter has two scales: the relative standard error and its reciprocal ('Precision'). a, Single grain D e estimate obtained from 117 grains of quartz from a young sample (sample 6 section 22.6). b, 2 mm aliquot (ca. 
Supplementary Methods

OSL Dating Method
Optically stimulated luminescence (OSL) dating is a method to determine burial ages of sediments. Energy supplied by naturally occurring ionizing radiation in the sediment increases the number of trapped electrons in the crystal lattice of certain mineral grains (e.g. quartz). Sunlight exposure releases light-sensitive trapped electrons. As a consequence, the intensity of the OSL signal is a measure of the radiation dose absorbed by the sediment grains since they were last exposed to daylight. For purposes of dating, the OSL signal is measured and the dose producing an equivalent signal is determined. The equivalent dose divided by the dose rate of the surrounding sediment gives the OSL age of a sample (Huntley et al., 1985) .
Common problems when sampling paleolake deposits are limited sediment thickness, low quartz content and sometimes vertical inhomogeneities. The spatial and temporal (water table changes, bioturbation) homogeneity is important as it affects the dose rate, and a homogenous dose rate is generally an assumption for age estimations. As a consequence, our sampling strategy mainly relied on sampling homogenous sand beneath the lake deposits for a maximum age, combined with further samples within and/or above the lake deposits to narrow the age range of deposition. We collected samples by forcing a steel tube into a freshly cleaned exposure. The material from the tubes was then carefully discharged into opaque plastic bags for transport to the lab. Dose rate samples were collected with a small shovel from the same holes. Block samples of lithified lake deposits were wrapped with two layers of black opaque foil. Documentation of outcrops included a detailed stratigraphic sketch ( Supplementary Fig. DR2-9 ).
All samples were opened in the laboratory under the appropriate lighting conditions (dim red/orange illumination). In the case of block samples the outer surface was removed carefully using a diamond saw with water cooling. All dating was carried out on quartz grains. The samples were treated with HCl and H 2 O 2 to remove carbonates and organic matter before the grain size 200-250 µm was isolated. A two-step heavy-liquid separation using LST Fastfloat (2.70 and 2.58 g cm -3
) was applied and the quartz fraction was subsequently etched in HF (40%) for 60 min to reduce remaining feldspars and the outer part of the quartz grains influenced by alpha irradiation during burial. After washing with HCl to dissolve fluorides, the samples were re-sieved at 150 µm to remove remaining feldspar grains. The coarse-grained quartz was then mounted on steel discs using silicone spray or placed in special single grain discs.
The dose rate represents the rate of ionizing radiation to which the samples were exposed during burial and is mostly derived from the radioactive decay of Table DR4) were measured by high-resolution gamma spectrometry by S. Szidat, Department of Chemistry and Biochemistry, University of Bern (Preusser and Kasper, 2001 ). These measurements imply some evidence for radioactive disequilibrium in the Uranium decay chain for some of the samples and these have been additionally measured using Instrumental Neutron Activation Analysis (INAA) by J. Kučera, Nuclear Physics Institute Řež, Czech Republic. U-238 from INAA compared to Ra-226 from Gamma spectrometry (Supplementary Table DR4) shows limited U-238 deficiency with a negligible effect on the Pleistocene ages. For example, the age of sample 38 with extreme scenario using the values determined U-238 or Ra-226 differs not more than 3 %. Dose rates were calculated assuming average water content between 1% and 3% during burial. The contribution of cosmic rays to the total dose rate was calculated using present day depth considering full uncertainties due to actual position below surface (Prescott and Hutton, 1994) . Total dose rates and resulting OSL ages are summarized in Supplementary Table DR4 .
Two of the samples are rather problematic with regard to dose rate determination, as these have been taken from near surface layers. Although problematic, these samples are important as they directly date the lake deposits. Sample 74 (section 25.4) is an almost pure carbonate with little aeolian sand content. This sample shows a deficit of the mother isotope U in the decay chain and extreme low K and Th concentrations. As the layer is highly porous it appears that rain water may have reduced the concentration of radioactive elements after deposition. As a consequence, the resulting age is regarded as maximum estimate. The second problematic sample 69 (section 26.3) is from a thin aeolian sand layer bracketed by lake marls. Unfortunately, we could not measure the gamma radiation field on site, which leaves some uncertainties with regard to homogeneity. Additionally, this sample also shows low K and Th values and therefore we also regard this age as a maximum estimate.
Luminescence measurements were made in a Risø TL/OSL-DA-20 reader with blue diodes (470 ± 30 nm; ~41 mW cm Early saturation of the OSL signals with 2D 0 values between 90 -150 Gy made it necessary to use two different protocols. Equivalent doses (D e ) were either determined with a standard SAR protocol for OSL (Murray and Wintle, 2000) or a SAR protocol for thermally transferred OSL (TT-OSL, Porat et al., 2009 ).
For the Holocene samples the single aliquot regenerative dose (SAR) protocol (Supplementary Table DR1 and DR2) of Murray and Wintle (2000) was applied to the samples initially characterized using preheat plateau ( Supplementary Fig. DR12 ) and dose recovery tests ( Supplementary Fig. DR19 ).
For multi grain D e determination a preheat of 220°C for 10 s was used and also applied to the test dose. For single grain D e determination the conditions were the same except for the much shorter illumination of 0.5 s due to the high power density of the laser. The test dose (D t ) size was always 6 Gy. The dose response curve was constructed by plotting L x /T x versus dose, where L x is the OSL signal from the regenerative dose and T x is the response to the test dose. For multi grain the initial 0.4 s OSL signal minus a background estimated from the 50-60 s integral was used for OSL dose determinations while the much shorter intervals for single grains were 0.05-0.07 s for the signal minus a background from 0.4-0.5 s. Supplementary Figure DR13 and DR14 show representative decay and dose response curves. Aliquots were rejected if the recycling ratio was outside the range 1.0 ± 0.2 or the OSL IR depletion ratio (Duller et al., 2003) was less than 0.8. The recuperation threshold was 5 %. All heating was ramped at 5°C s -1
. Data analysis included a measurement error of 1 % for single aliquots and of 2.5 % for single grains. The total light sum figure (Supplementary Figure DR18 ) from a typical sample (48) shows that only 3 % of the grains contribute 85 % of the total light sum. We crossed-checked different aliquot sizes using single grains as well as 2 mm and 6 mm (spray mask size) multiple grain approaches (Supplementary Table DR4 ). The number of grains per aliquot is ~80 (2 mm) and ~600 (6 mm). The most intensively investigated samples (6 and 7) show almost identical results for the different approaches. For consistency, all ages related to the Holocene deposits shown in the figures are those determined for 2 mm aliquots (see: 4. Supplementary Discussion).
Most of the Pleistocene samples were out of range for the OSL SAR protocol of Murray and Wintle (2000) due to early signal saturation ( Supplementary Fig. DR15 ). In order to date dune sands with greater expected doses, a previously published (Supplementary Table DR3 , Porat et al. (2009) ), single-aliquot regenerative-dose protocol (SAR) for TT-OSL was applied. A test dose of 10 Gy was used. The initial 0.4 s TT-OSL signal minus a background estimated from the 0.4-10.4 s integral, as suggested by Ballarini et al. (2007) , was used for TT-OSL dose determinations (Supplementary figure DR17) . For all measurements the aliquot size was 6 mm. Dose dependent dose recovery tests and recycling ratios met the standard performance criteria (Porat et al., 2009 ) and dose response curves demonstrated the potential to extend the dose range to beyond 600 Gy. Multiple aliquot additive dose (MAAD) TT-OSL protocols were used to test for sensitivity changes in the SAR TT-OSL protocol up to doses of 1200 Gy. A strong dose dependent deviation of the SAR TT-OSL relative to the MAAD TT-OSL dose response is observed. Comparison of the TT-OSL and OSL sensitivity data obtained from the MAAD and SAR data sets show a lack of proportionality between TT-OSL and OSL for the SAR data which will result in a problem when SAR dose response curves are constructed using many regeneration points with doses above 300 Gy. As a consequence for the samples under consideration the SAR TT-OSL protocol of Porat et al. (2009) can only be used when the expected doses are below 300 Gy ( Supplementary Fig. DR16 ). A detailed description of the TT-OSL testing results is given in Rosenberg et al. (2011) .
AAR Dating Method
A technique of amino acid analysis has been developed for geochronological purposes (Penkman et al., 2008) , combining a Reverse-Phase High Pressure Liquid Chromatography method of analysis (Kaufman and Manley, 1998) with the isolation of an "intra-crystalline" fraction of amino acids by bleach treatment (Sykes et al., 1995) . This combination of techniques results in the analysis of D/L values of multiple amino acids from the chemically-protected protein within the biomineral; enabling both decreased sample sizes and increased reliability of the analysis. Amino acid analyses were undertaken on Melanoides tuberculata shells from Mundafan and Khujaymah. This involved isolating the intra-crystalline protein fraction of the gastropod Melanoides tuberculata, which is a novel species for amino acid studies. The rate of racemization is governed by a variety of factors, but the intra-crystalline amino acid fraction appears to operate as a closed system (Penkman et al., 2008; Penkman et al., 2007) . Environmental factors in the intra-crystalline fraction of a particular species (e.g. water content, concentration of cations, pH) are constant and therefore the extent of racemization is a function of time and temperature. Over a small geographical area, such as that represented in this study, it can be assumed that the integrated temperature histories are effectively the same. Any differences in the extent of decomposition of protein within the sample are therefore agedependent. The pattern of protein degradation with time is slightly different for each species and biomineral. Amino acid racemization is governed by the original protein sequence and conformation. Whilst developing the research into closed-system protein degradation it became clear that the reaction rates were species-specific, even in the intra-crystalline fraction. This necessitates the comparison of amino acid data only within a single species (Penkman et al., 2007) . As Melanoides tuberculata has not been characterized for amino acid geochronology before, this study provides the first data as to its usefulness.
Amino acid racemization (AAR) analyses were undertaken on Melanoides tuberculata shells from 8 samples:
All samples were prepared using the procedures of (Penkman et al., 2008) to isolate the intra-crystalline protein by bleaching. Two subsamples were then taken from each shell; one fraction was directly dematerialized and the free amino acids analyzed (referred to as the 'Free' amino acids, FAA, F), and the second was treated to release the peptide-bound amino acids, thus yielding the 'total' amino acid concentration, referred to as the 'Total Hydrolysable amino acid fraction' (THAA, H*). During preparative hydrolysis both asparagine and glutamine undergo rapid irreversible deamination to aspartic acid and glutamic acid respectively. It is therefore not possible to distinguish between the acidic amino acids and their derivatives and they are reported together as Asx and Glx.
Carbon Isotope δ
C org
Carbon isotope composition (Supplementary Table DR7 ) were determined using a ThermoFisher Flash-EA 1112 coupled with a Conflo IV interface to a ThermoFisher Delta V plus isotope ratio mass spectrometer (IRMS). Samples were combusted in the presence of O 2 in an oxidation column at 1030°C. Combustion gases were passed through a reduction column (650°C), and produced CO 2 gases transferred to the IRMS via an open split for on-line isotope measurements. Isotope ratios are reported in the conventional -notation with respect to V-PDB (Vienna Pee Dee Belemnite) standards. The methods were calibrated with NBS22 ( 13 C =-30.03‰) and IAEA CH-6 ( 13 C =-10.46‰) for carbon. Reproducibility of the measurements is better than 0.2‰. Tables   Supplementary Table DR1 . OSL SAR protocol (Murray and Wintle, 2000) as used for 2 mm and 6 mm aliquots of Holocene age. For the natural sample, x = 0, D 0 = 0 Gy and the subscript n is used (L n , T n ).
Supplementary
Step Procedure
Preheat 1 at 220°C for 10 s 3
Blue stimulation at 125°C for 60 s; L X 4 Test dose, D t = 6 Gy 5
Preheat 2 at 220°C for 10 s 6
Blue stimulation at 125°C for 60 s; T X Return to 1 Supplementary Table DR2 . OSL SAR protocol (Murray and Wintle, 2000) as used for single grains of Holocene age. For the natural sample, x = 0, D 0 = 0 Gy and the subscript n is used (L n , T n ).
Green laser stimulation at 125°C for 0.5 s; L X 4 Test dose, D t = 6 Gy 5
Green laser stimulation at 125°C for 0.5 s; T X Return to 1 Supplementary Table DR3 . Simplified TT-OSL SAR protocol as suggested by Porat et al. (2009) . For the natural sample, x = 0, D 0 = 0 Gy and the subscript n is used (L n , T n ).
Step Procedure Table DR6 . Radiocarbon dating results. Calibration was done with OxCal 4.10 using the IntCal09 curve (Bronk Ramsey, 2009 ). Preparation and measurement procedure are described in Hajdas et al. (2004) . Samples with the comment "leach+" were subject to additional HCl leaching. 
Supplementary Discussion
Discussion of OSL dating
Sources of scatter in D e distributions include the variability in luminescence sensitivity and dose saturation characteristics Duller et al., 2000) , incomplete bleaching (Olley et al., 1998) , variations in microdosimetry (Murray and Roberts, 1997; Kalchgruber et al., 2003; Vandenberghe et al, 2003) , and post-depositional mixing . While incomplete bleaching and postdepositional mixing increases the spread of the distribution by skewed distributions or a mixture of different populations, variations in microdosimetry and the variability in sensitivity and saturation characteristics only generally increases the spread of the distribution. The samples from Mundafan and Khujaymah were tested for mixed populations by single grain methodology. Single grain D e distributions ( Supplementary Fig. DR19a,c) show little skewness and only a single population ruling out problems of incomplete bleaching and post-depositional mixing. In order to describe D e distributions quantitatively, a parameter defining the spread of the distribution was calculated. The over-dispersion parameter (OD) is defined as the spread in a population that is additional to the spread expected from the error on each individual D e value , which is strongly influenced by differences in signal intensity. The OD of the samples under consideration (Supplementary Table DR4 ) is on average 20 %, ranging from 15 to 25 % for the Holocene samples (2 mm aliquots). Such broad distributions have previously been observed for dune sands from Southern Australia and have been attributed to variations in microdosimetry (Kalchgruber et al. 2003) . Appling the decision process of Bailey and Arnold (2006) shows that none of the distributions from Holocene samples has a skew that indicates a mixture of populations. In order to obtain a central value that best reflects the average D e of each sample, the central age model was chosen for calculations.
For the Holocene deposits ( Supplementary Fig. DR2 ), it is shown that all OSL ages for the dune sands below the lake deposits are predating the onset of lake formation, as given by radiocarbon, by not more than a few thousand years. We hence assume that the deposition of aeolian sand below the lake deposits in general usually just predates the onset of lake formation. This assumption has been applied for the Pleistocene deposits and is supported by evidence from sections 22.2 ( Supplementary  Fig. DR4 ), 26.2 ( Supplementary Fig. DR8 ) and 25.4 (Supplementary Fig. DR9 ).
Discussion AAR geochronology
The DL ratios of Asx, Glx, serine (Ser), alanine (Ala) and valine (Val) provide an overall estimate of protein decomposition. These indicators of protein decomposition have been selected as their peaks are cleanly eluted with baseline separation and they cover a wide range of rates of reaction. It is expected that with increasing age, the extent of racemization (D/L) will increase. If the amino acids were contained within a closed system, the relationship between the FAA and the THAA fractions should be highly correlated, with non-concordance enabling the recognition of compromised samples (Preece and Penkman, 2005) . The plot of FAA to THAA data from each sample can also be used as a relative timescale, with younger samples falling towards the bottom left corner of the graph and older samples falling towards the upper right corner, along the line of expected decomposition. The data from the Mundafan samples have been plotted in this way for each of the amino acids. As the site of Mundafan has experienced a different temperature history to that of previous studies of intra-crystalline protein degradation, correlation to absolute dates requires the development of an aminostratigraphic framework for this area.
Asparagine (Asx) is one of the fastest racemizing of the amino acids discussed here (due to the fact that it can racemize whilst still peptide bound). This enables good levels of resolution at younger age sites, but decreased resolution with older material. The D/L Asx data from the Holocene samples have the lowest values of the samples analyzed, as expected. However, most of the other horizons are nearing equilibrium, meaning that Asx is not particularly useful for age resolution for sites of this age. The subsamples of sample 55 are divergent -6014bH* shows very low D/L values in the THAA fraction, falling away from the line of expected decomposition, along with high concentrations and a differing amino acid composition. This sample shows clear signs of contamination, so although the data is presented in the figures, it should not be used for age determination.
Glutamine (Glx) is one of the slower racemizing amino acids discussed here and so the low levels of racemization do help discriminate between material of the ages of this study. It is noteworthy that Glx has a slightly unusual pattern of racemization in the free form, due to the formation of a lactam. This results in difficulties in measuring Glx in the Free form, as the lactam cannot be derivitized and is therefore unavailable for analysis. The Glx D/L values from sample 13 show the lowest values ( Supplementary Fig. DR23 ), with sample 36 yielding slightly higher D/L values, consistent with their relative radiocarbon dates within the Holocene. Again, the 6014bH* subsamples from sample 55 show that their closed system has been compromised and should be rejected. The other sites show high levels of racemization, nearing equilibrium, although sample 62 and sample 69 exhibit the lower values of the group. Sample 46, sample 51 and sample 40 show similar levels of protein breakdown, consistent with relatively rapid deposition of this sequence.
Alanine (Ala) is a hydrophobic amino acid, whose concentration is partly contributed from the decomposition of other amino acids (notably serine). Ala racemizes at an intermediate rate, so is one of the amino acids that may help distinguishing samples of the timescales under consideration. The results for Ala are broadly similar to that seen in the other amino acids (Supplementary Fig. DR24 ). The alanine data supports the interpretation that sample 13 is the youngest in age, with sample 36 slightly older. The 6014bH* subsamples from sample 55 again show divergence from closed system behavior. The replication of sample 55 and sample 69 samples is not particularly good, so further samples are being run to confirm this. Sample 62 tend to show a slightly younger age, with sample 46, sample 42 and sample 40 showing tight clustering at almost equilibrium levels.
Valine (Val) has extremely low rates of racemization, and as the concentration of Val is quite low, the difficulty of measuring the D/L accurately results in higher variability. It does however still prove useful for age discrimination within material of Pleistocene age. The Val D/L in the FAA and THAA fractions again support the other amino acid data ( Supplementary Fig. DR23 ). The Holocene samples are demonstrably younger, while the one subsample from sample 55 is compromised. Data from sample 62 is more variable, but still consistent with a younger age than sample 46, sample 42 and sample 40 (but significantly older than the Holocene samples). Again, the older samples show values nearing equilibrium; it is therefore likely that AAR dating has reached its temporal limit for this area.
Isoleucine (Ile) also has extremely low rates of racemization, and baseline separation is not very accurate using the RP-HPLC technique, so is usually separated by ion exchange chromatography. However, results are presented here as they support the data obtained from the other amino acids. Isoleucine has two chiral centers, but the important geochronological reaction is the breakdown of L-isoleucine to its diastereomer D-alloisoleucine, which is reported to equilibrate at D/L values of 1.3 (often reported as an A/I value). Again, the Holocene samples are clearly distinguishable, and the other sites are tending towards equilibrium.
The Melanoides tuberculata samples seem to show relatively good closed system behavior, although a higher degree of variability is seen within sample 62, and there is clear contamination in sample 55. While optical thin section analysis showed that the structure of the shells is well preserved, there were indications of epitaxial calcite growth. Our preparation isolates the intra-crystalline material within a shell, therefore we are theoretically analyzing a closed system of protein. However, if any re-crystallization has occurred, then this compromises the intra-crystalline fraction, meaning it has not been closed system for the history of the sample, and therefore cannot be used for dating. It may be that the variability is due to re-crystallization, but the relative consistency between the amino acids would argue against any significant effect. The two samples of well-constrained Holocene age: Sample 13 (~ 8000 years BP) and sample 36 (~9000 years BP) show levels of protein degradation consistent with these ages. The rest of the samples show levels of racemization nearing equilibrium, limiting their relative resolution. At what point equilibrium is achieved with these species in this tropical environment is unknown. Further study will inform on this. Using AAR, it is not possible to discriminate between the three samples analyzed which have been excavated within a sequence (sample 46, sample 42 and sample 40).
In this study, the amino acid data has been used as a relative dating technique to present a pilot aminostratigraphy for the area in question. The conversion of relative sequences into absolute dates and accurate correlation between different areas requires further studies on the patterns of breakdown in Melanoides tuberculata. However, it is concluded that sample 13 and sample 36 are the youngest within the sequence, consistent with their radiocarbon ages. Very high levels of protein degradation are observed in the other samples, inconsistent with a Holocene age. Amino acid geochronology has the potential to yield useful information on the relative age of these deposits in this area, but it is vital to establish the time point where equilibration occurs to constrain these ages.
Discussion Radiocarbon Dating
For understanding the discrepancy between Pleistocene OSL and radiocarbon ages, it is important to realize that samples (mainly porous mollusk shells; e.g.
Melanoides tuberculata) used for radiocarbon dating of pre-Holocene deposits will have strongly been affected by epitaxial calcite growth due to the interaction with water during the Holocene humid period, leading to an incorporation of younger 14 C. In section 22.2 ( Supplementary Fig. DR4 ) radiocarbon ages of Melanoides tuberculata shells (39,490 ± 850 cal BP (sample 43) and 45,370 ± 1190 cal BP (sample 46)) are stratigraphically inverted. OSL ages of ~100 ka for aeolian deposits from above and below the same lacustrine sequence are considered to reflect the real depositional age. Additional leaching on the same samples (43, 46 and also 50) had only increased the age by 3.5 ka, 2.5 ka and 2.7 ka but was not able to remove all of the epitaxial calcite due to the porous structure of the shells. This problem has been reported on other occasions from similar environments (Fontes and Gasse, 1989) . The Holocene radiocarbon ages ( Supplementary Fig. DR2 ) on shells on the other hand show some hard water effect with the ages on shells being up to 1.4 ka older than the ages on phytoclasts.
Discussion Ostracodes
Ostracode species from Mundafan and Khujaymah are typical of fresh-to brackish, shallow water environments. Most prominent species include Cyprideis torosa that mainly occurs in marine brackish waters with fluctuating salinities but is also characteristic of a wide range of continental water bodies down to a water depth of 30 m (McClure, 1980; Meisch, 2000) . Other species that tolerate an increase in salinity are Cypris sp., Cypris bispinosa, and Heterocypris salina (Meisch, 2000) . Freshwater species include Cypretta sp., a genus usually found in warm (often subtropical), shallow, vegetated waters (Bronshtein, 1947; Smith and Delorme, 2010) and Paracandona sp. that prefers small water bodies with a swampy or boggy bottom and the littoral zone of lakes (Meisch, 2000) . A species that needs stable conditions and cannot survive in desiccating environments is Darwinula stevensoni. This species lives in aquifers and seeps (Bronshtein, 1947; Griffiths et al., 2001; Martens et al., 1997; Schwalb, 2003; Smith and Delorme, 2010) and also occurs in the littoral of lakes, rivers, bogs and springs (Dumont et al., 1986; Martens et al., 1997) . Less characteristic and less abundant are Candona sp. and Limnocythere sp., both benthonic species as well as Candonocypris sp., a nektobenthonic species that is an indicator for running shallow waters (Pérez et al., 2010) .
Each humid phase is characterized by a typical species assemblage (number of samples):
Holocene (16), Paracandona sp. is accompanied by Cypris sp., Darwinula stevensoni, and Heterocypris salina. This suggests small and shallow, permanent and possibly slightly saline environments. ~80 ka (3), Darwinula stevensoni is the dominant ostracode. This species is accompanied by Paracandona sp., Cypris sp., and a few specimen of Cyprideis torosa. This suggests significantly fresher conditions than during the Holocene and at ~100 ka with permanent water bodies.
~100 ka (5),
The dominance of Cyprideis torosa hints at brackish waters. The presence of Candonocypris sp., Darwinula stevensoni, and Limnocythere sp. suggests the existence of permanent, shallow water bodies with possibly running water.
~125 ka (1), Darwinula stevensoni is the dominant species accompanied by
Cypris sp. and Paracandona sp. This suggests significantly fresher conditions than during the Holocene and at ~100 ka with permanent water bodies.
